Irregular ventricular activation results in QT prolongation and increased QT dispersion: a new insight into the mechanism of AF-induced ventricular arrhythmogenesis.
Atrial fibrillation (AF) has been shown to be associated with increased risk of ventricular arrhythmias. We have previously shown reverse electrical remodeling of the ventricles following successful restoration of sinus rhythm in patients with persistent AF. The purpose of this study was to assess the relative role of irregular ventricular activation in mediating the previously observed changes. Twenty-two patients referred for an invasive electrophysiologic study were randomized to 30 minutes of regular or irregular atrioventricular (AV) sequential pacing at 100 beats per minute (bpm) with a programmed AV interval of 100 ms. Irregular pacing was triggered from prerecorded digital signal with a mean rate of 100 bpm, and a standard deviation of 150 ms (25% of the mean rate). In the regular pacing group, QT and QTc decreased from 448 ± 102 ms and 453 ± 105 ms to 428 ± 109 ms and 442 ± 104 ms, respectively (P < 0.001 for QT interval and P < 0.001 for QTc interval). There was no significant change in QT dispersion. In the irregular pacing group, QT and QTc increased from 477 ± 104 ms and 486 ± 78 ms to 489 ± 106 ms and 500 ± 106 ms (P < 0.01 for QT interval and P = 0.03 for QTc interval). In addition, there was a significant increase in QT dispersion from 50 ± 22 ms to 66 ± 22 ms (P = 0.001). Since the rate and pacing sites were similar between the groups, we attribute the repolarization changes in the irregular pacing group to the irregular activation of the ventricles. The detrimental effects of irregular pacing go beyond the hemodynamic changes and include electrical remodeling that favors an arrhythmogenic substrate.